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INTRODUCTION 
The injuries and deaths due to accidents are going on rise in the 
modern world living. Deaths due to injury are growing fast, doubling every 
6th year in India. More than five million people die every year as a result of 
accidents which accounts for 9% of the world’s death. The accidental deaths 
are mostly due to the road traffic accidents, but the death due to railway 
fatalities is also not negligible, especially in the areas where railway traffic is 
higher.  
The Indian Railway is one among the world’s largest railway network. 
India stands the world’s 3rdlargest railway network under a single 
management. It had been over 150 years back, the first train rolled on an 
Indian track. Indian railway employs over a million people, runs an 
impressive network. There are 7146 railway stations which spread in a 
network of 64,600 Km which enables the running of 19,000 trains on a daily 
basis. It carries millions of passengers, tonnes of freight and is the lifeline of 
the country. 
Train accidents can cause devastating damages and personal injuries 
including the death of the person. These accidents are indeed disastrous due 
to the speed of the train travel. The kinetic energy of a moving train is 
transferred to the pedestrian or bystander, which is proportional to the mass 
and velocity of the train (Kinetic energy = ½ mv²). Hence, an enormous 
2 
 
amount of energy is transferred to the body of a person when hit by the train 
which results in massive injuries and thus increases the morbidity and 
mortality rate. 
The number of train accidents per million kilometers which is the 
universally accepted safety index has fallen from 5.5 in 1960 – 1961 to 0.28 
in 2005 – 2006, which further decreased to 0.10 in 2013 – 2014 in India, 
indicating the progressive and sustained betterment in the implementation of 
the safety measures. 
Despite being predictable and largely preventable injuries, TTA 
represents global health problem particularly in the low and middle income 
countries.  
REVIEW OF LITERATURE 
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REVIEW OF LITERATURE 
Polytrauma and Death 
  
 The concept of tri-modal distribution of death was proposed by 
Trunkey2,which is death occurring at accident spots within 1 hour, death in 
emergency department or operating room from 1 to 4 hours and after 1 week 
later. But (TR-DGU) Trauma Registry of the German Society of Trauma 
Surgery and (TARN, UK) Trauma Audit and Research Network show a 
bimodal distribution of deaths, first peak within 6 hours of trauma and second 
peak during 1 – 6 days. Deaths were due to severe brain injury and massive 
hemorrhage during the first peak; and advanced age and complications such 
as organ failure and sepsis during the second peak. 
 The concept of advanced trauma life support (ATLS) was initially 
introduced by an orthopaedic surgeon in cooperation with the University of 
Nebraska in 19783 
 
Train Accidents 
 
The term “Train Accident” envelopes a wide range of occurrences with 
or without significant impact on the system. Consequential train accidents 
include mishaps with serious repercussion in terms of loss of human life or 
injury, damage to railway property or interruption to rail traffic in excess of 
laid down threshold levels and values. These consequential train accidents 
include collisions, derailments, fire in trains, road vehicles colliding with 
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trains at level crossings, and certain specified types of ‘miscellaneous’ train 
mishaps4. 
In 1986, Singer and Anderson, in their study about train accidents and 
orthopedic morbidity contained 194 victims in which 62 were orthopaedic 
victims; out of which, they analyzed the actual incidents and nature of injury. 
In 1991, Moore et al, in their retrospective study of train versus 
pedestrian accidents, they analyzed 15 consecutive patients who required 59 
surgical procedures with an average of 3.9 operations per patient and they 
arrived that the average length of hospital stay per patient is 30 days.  
In 1993, Shapiro et al, in their retrospective “Traumatic train injury” 
study of 23 patients for a duration of 7 years, male victims were 87% and the 
average age of victim were 30.6 years, ranging from 15 – 54 years. 
In the same year, Singer G and David Thordarsonin their retrospective 
study of “Train versus Pedestrian injuries and itsOrthopaedic Management” 
analyzed 30 patients in a period of 4 years, they arrived at an average of 2.4 
operations per patient and the average length of hospital stay per patient is 21 
days. 
In 1997, Agalar et al, in their retrospective study “Train – Pedestrian 
accidents” in 41 patients of 12 years duration, the main aim was to analyze 
the injury pattern, morbidity, mortality in pedestrians. They observed that 
68% were males and the mean age was found to be 32 years, with a mortality 
rate of 17%. 
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In 2002, Rautji and Dogra, in their retrospective study of Rail Traffic 
accidents of 127 patients in a period of 6 years duration; they analyzed about 
the age, sex, part injured and pattern of injury of victims and observed that 
88.19% was found to be males and 11.8% females. 
In 2002, Ramesh NanajiWasnik in his “Analysis of Railway fatalities 
in central India” analyzed the autopsies performed during a period of 2 years 
and observed in 6% of subjects the cause of death is due to Train Traffic 
accident. 
In a study of “Death due to Railway accidents” by Sheikh et al in 2006, 
in an analysis of 262 cases, males outweighed females. Among them, 80 
cases (30.53%) belong to the age group of 21 – 30 years and 71 cases 
(27.09%) belong to age group of 31 – 40 years. 
In 2008, in a study of “10 Year Evaluation of Train Accidents” by 
Meltem Akkas in a Turkish journal;analyzed 44 patients and arrived at a 
morbidity of 37% and mortality of 16%.11 
In 2016, Manoharan et al in their study of “Epidemiology of 
Orthopaedic injuries among patients attending a major trauma center in Tamil 
Nadu” observed that 4% of patients attending Orthopaedic department were 
Train Traffic victims. 
 
 
 
6 
 
In India, according to the Safety Performance Report of the Railway 
ministry, the number of consequential train accidents decreased from 141 
during 2010-11to 131 during 2011-12; and the number of train accidents per 
million train kilometers is decreasing. Table 1 shows the trend of train 
accidents on Indian Railways since 1960-61.4 
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Year CollisionsDerailments 
Level 
crossing 
accidents 
Fire 
in 
trains 
Misc. Total 
Movement 
of traffic 
i.e, Train 
Kms Run 
(in 
Million) 
Incidence 
of train 
accidents 
per 
Million 
train Km 
1983-84 48 621 82 17 -- 768 541.7 1.4 
1984-85 39 678 65 30 -- 812 541.1 1.5 
1985-86 46 588 62 21 -- 717 570.4 1.3 
1986-87 28 538 65 13 -- 644 582.3 1.1 
1987-88 40 490 62 12 -- 604 590.2 1.02 
1988-89 30 457 55 3 -- 545 602.2 0.90 
1989-90 34 456 42 8 -- 540 618.0 0.87 
1990-91 41 446 36 9 -- 532 617.1 0.86 
1991-92 30 444 47 9 -- 530 629.2 0.84 
1992-93 50 404 51 9 -- 524 632.3 0.83 
1993-94 50 401 66 3 -- 520 634.2 0.82 
1994-95 35 388 73 5 -- 501 641.9 0.78 
1995-96 29 296 68 5 -- 398 655.9 0.61 
1996-97 26 286 65 4 -- 381 667.6 0.57 
1997-98 35 289 66 6 -- 396 675.8 0.58 
1998-99 24 300 67 6 -- 397 686.9 0.58 
1999-
2000 20 329 93 21 -- 463 717.7 0.58 
2000-01 20 350 84 17 2 473 723.8 0.65 
2001-02 30 280 88 9 8 415 756.4 0.55 
2002-03 16 218 96 14 7 351 786.2 0.44 
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2003-04 9 202 95 14 5 325 790.8 0.41 
2004-05 13 138 70 10 3 234 810.14 0.29 
2005-06 9 131 75 15 4 234 825.4 0.28 
2006-07 8 96 79 4 8 195 847.8 0.23 
2007-08 8 100 77 5 4 194 890.5 0.22 
2008-09 13 85 69 3 7 177 905.2 0.20 
2009-10 9 80 70 2 4 165 997.2 0.17 
2010-11 5 80 53 2 1 141 1005.9 0.15 
2011-12 9 55 61 4 2 131 1077.0 0.13 
 
Out of 131 train accidents that took place during 2011-2012, 122 took 
place on the Broad Gauge, 8 on the Meter Gauge and 1 on Narrow Gauge. 
Freight trains were involved in 36 accidents and passenger trains in 95 
accidents4. 
 
Casualties 
The Table-2 indicates the number of passengers killed and/or injured 
in train accidents. The figures exclude casualties sustained as a result of 
passengers own negligence (e.g. footboard travelling, etc.) and casualties 
involved in case of sabotage. 
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Table-2: Casualties in Indian Railway 
Year Number of Passengers 
Total Casualties per 
million passengers 
carried 
 Killed Injured  
1965-66 41 458 0.24 
1970-71 27 309 0.14 
1975-76 36 249 0.10 
1980-81 117 494 0.17 
1985-86 77 297 0.11 
1990-91 220 595 0.22 
1991-92 98 451 0.13 
1992-93 96 467 0.15 
1993-94 179 446 0.17 
1994-95 84 434 0.13 
1995-96 406 681 0.18 
1996-97 83 237 0.08 
1997-98 171 747 0.21 
1998-99 280 615 0.06 
1999-2000 341 733 0.07 
2000-01 55 286 0.01 
2001-02 144 595 0.02 
2002-03 157 658 0.03 
2003-04 135 302 0.03 
2004-05 50 191 0.04 
2005-06 315 627 0.165 
2006-07 208 402 0.098 
2007-08 191 412 0.092 
2008-09 209 444 0.094 
2009-10 238 397 0.088 
2010-11 381 461 0.110 
2011-12 319 716 0.126 
 
DEFINITION & 
CLASSIFICATION OF TTA 
  
12 
 
 
DEFINITION AND CLASSIFICATION OF TRAIN TRAFFIC ACCIDENTS 
Definition: 
 Transport accident involving a railway train or other railway vehicle 
operated on rails, whether in motion or not, which excludes accidents in 
repair shops, in round house or on turn table, on railway premises but not 
involving a train or other railway vehicle. 15 
Railway Train or Railway Vehicle: 
 Any device with or without cars coupled to it, designed for traffic on a 
railway which includes railway train, locomotive due to any power like 
steam, electric, diesel. 
Types: Subterranean or elevated 
  Mono rail or two-rail, funicular 
  Interurban: electric car, street car 
  Other vehicle designed to run on a railway track.   
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Classification: 
 
As per Railways;accidents in Railways have been classified as 15: 
 
I: Train accidents 
 
A) Consequential accident 
 
• Collision 
 
• Fire 
 
• Level crossing 
 
• Derailment 
 
• Miscellaneous 
 
B) Non consequential accident 
 
II: Yard accident 
 
III: Indicative accident 
 
• Averted collision 
 
• Breach of block rule 
 
• Train passing signal at danger 
 
IV: Equipment failure 
 
• Failure of engine and rolling stock 
 
• Failure of permanent way 
 
• Failure of electrical equipment 
 
• Failure of Signaling and Telecommunication 
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V: Unusual incidents 
 
• Train wrecking / Sabotage 
 
• Casualties 
 
Fall from Train leading to death / grievous injury 
Run over / knocked down by Train resulting in death or 
Grievous injury 
Fall / Run over / Hit by Train not resulting in death or 
Grievous injury  
• Other incidents 
Accidental / natural death / Grievous injury to any personwithin  
Railway premises  
Murder / suicide in Railway premises 
Robbery / Attempted Robbery 
Fire and Explosion not involving Train 
Blockage of services due to Agitation 
• Miscellaneous 
 
Vehicle running away 
 
Running over cattle 
 
Flood and Landslides causing interruption of communication 
 
Flood and Landslides causing interruption of Traffic 
 
Accident not included in the foregoing classification. 
15 
 
 
Pedestrian walking in the Railway track
 
Pedestrian Crossing Railway Tracks when subway is available 
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People crossing closed level crossing 
 
 
Pedestrian trying to cross Railway gate when train is approaching 
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Under-International Classification of Diseases Tenth revision16 
Causes of external injury due to Train traffic is classified as: 
• V 05 - Pedestrian injured in collision with railway train or 
railway vehicle 
• V 15 - Pedal cyclist injured in collision with railway train or 
railway vehicle 
• V 25 - Motorcycle rider injured in collision with railway train or 
railway vehicle  
• V 35 - Occupant of three-wheeled motor vehicle injured in 
collision with Railway train or railway vehicle 
• V 45 - Car occupant injured in collision with railway train or 
railway vehicle 
• V 55 - Van occupant injured in collision with railway train or 
railway vehicle 
• V65 - Occupant of heavy transport vehicle injured in collision 
with railway train or railway vehicle 
• V 75 - Bus occupant injured in collision with railway train or 
railway vehicle 
• V 80.6 - Rider or occupant injured in collision with railway train 
or railway vehicle 
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• V 81 - Occupant of railway train or railway vehicle injured in 
transport accident 
• V 81.0 - Occupant of railway train or railway vehicle injured in 
collision with motor vehicle in non-traffic accident 
• V81.1 - Occupant of railway train or railway vehicle injured in 
collision with motor vehicle in traffic accident 
• V 81.2 - Occupant of railway train or railway vehicle injured in 
collision with or hit by rolling Stock 
• V 81.3 - Occupant of railway train or railway vehicle injured in 
collision with  other object  
• V 81.4 - Person injured while boarding or alighting from 
Railway Train or Railway vehicle 
• V81.5 - Occupant of Railway Train or Railway vehicle injured 
by fall in Railway Train or Railway vehicle 
• V81.6 - Occupant of Railway Train or Railway vehicle injured 
by fall from Railway Train or Railway vehicle 
• V81.7 - Occupant of Railway Train or Railway vehicle injured 
in derailment without antecedent collision 
• V81.8 - Occupant of Railway Train or Railway vehicle injured 
in other specified Railway accidents 
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• V81.8 - Occupant of Railway Train or Railway vehicle injured 
in other unspecified Railway accidents 
• V82.8 - Occupant of streetcar injured in other specified transport 
accidents 
• V87.6 - Person injured in collision between railway train or 
railway vehicle and car (traffic) 
• X81 - Intentional self-harm by jumping or lying before moving 
object 
• Y02 - Assault by pushing or placing victim before moving 
object 
• Y 31 - Falling, lying or running before or into moving object, 
undetermined intent 
  
ALCOHOLISM AND TRAIN 
TRAFFIC ACCIDENTS 
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ALCOHOLISM AND TRAIN TRAFFIC ACCIDENTS 
The WHO (1969) has defined alcoholics “as excessive drinkers whose 
dependence on alcohol has attained such a degree that they show noticeable 
mental disturbance or an interference with their mental and bodily health, 
their smooth social and economic functioning, their interpersonal 
relationships, or who show the prodromal (beginning) signs of such 
developments”. 
 Alcohol consumption makes the drinker prone to minor accident, at 
times major accidents too. It also makes people underestimate their own 
abilities and behave recklessly. 
 Alcohol is a depressant; it slows down the activity of brain and affects 
the body’s responses. Hence, people who weredrunk are more prone for 
accidents. Moreover they are also more likely to take risk. 
Other effects of alcohol are: 
1. It affects our judgementand reasoning. 
2. It slows down our reactions.  
3. It impairs our vision and hearing. 
4. Upsets our sense of balance and coordination. 
5. It makes us lose our concentration and feel drowsy. 
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    In drivers, Alcohol reduces their ability to see distant object, night vision is                            
reduced by 25 %.6.It also blurs their vision, causes double vision and make 
themlose their peripheral field of vision .Thus alcohol reduces their ability to 
perceive what is happening around them. 
One fourth of work place accidents are due to the influence of 
alcohol.9Even, after alcohol has left the blood stream of a person,the 
individual is more likely to have an accident. In a study conducted on a group 
of pilots, even 14 hour after drinking, two-third of the group cannot perform 
routine task in a simulator, despite the fact that all the alcohol had left their 
system.26 
If an injured person is under the influence of alcohol his recovery may 
be hindered because alcohol affects their circulation and their immune 
system. It is also difficult for a doctor to diagnose serious conditions such as 
head injury when a person is drunk. In accidents, the victims who have been 
drinking suffer more serious injuries than those who did not drink.27 
  
PUBLIC HEALTH CONCERN 
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PUBLIC HEALTH CONCERN 
 Change in rank order of Disability Adjusted Life Year (DALY) for the 
15 leading causes of the global burden of disease14: 
Rank 1990 2020 
1 Lower Respiratory Tract Infection Ischemic Heart Disease 
2 Diarrhea Depression 
3 Perinatal condition Injuries (Example: RTA, TTA) 
4 Depression CVA 
5 IHD Pulmonary (COPD) 
6 CVA LRI 
7 TB TB 
8 Measles War 
9 Injuries (Example: RTA, TTA) Diarrhea 
10 Congenital anomalies HIV 
11 Malaria Perinatal condition 
12 Pulmonary (COPD) Violence 
13 Falls Congenital anomalies 
14 Iron-deficiency anemia Self-inflicted injuries 
15 Anemia Lung (etc.) Cancers 
Accidents have climbed up in priority ladder which is to be addressed 
globally. 
TRAIN TRAFFIC ACCIDENTS  
A PART OF PUBLIC HEALTH – 
CURRENT SCENARIO 
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TRAIN TRAFFIC ACCIDENTS –VERSES PUBLIC HEALTH 
 Previously the train traffic accident was presumed to be the 
responsibility of transport sector, but train traffic injuries are really a major 
public health problem, and not an offshoot of vehicle transport. If railway 
injuries are prevented health sector is benefitted in terms of fewer hospital 
admissions and reduced load of severely injured patients. 
 The public health approach to the TTA prevention is on a scientific 
basis. It analyses the knowledge from epidemiology, biomechanics, medicine, 
sociology, behavioral science, forensic medicine, engineering, economics and 
other related disciplines. Even though, health sector is one of the bodies 
involved in TTA prevention, it has important roles to play as follows: 
• Analysis through injury surveillance and survey by scientifically 
collecting data about the cause and mode of injury and its prevention 
perspective. 
• Analyzing way to prevent and reduce the load of severity of injuries 
in train traffic accidents by designing, implementing, monitoring, 
evaluating, and redesigning the appropriate intervention.  
• Working to make the policy makers and decision makers about the 
necessity to consider TTA as a major issue to improve approaches to 
train traffic safety.  
 
AIM AND OBJECTIVE OF  
THE STUDY 
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AIM AND OBJECTIVE 
Aim: 
      To analyze the outcome of orthopaedic management and rehabilitation 
in Train Traffic Accident victims and to determine its morbidity and 
mortality, during the period of May 2015 and September 2016 in Rajiv 
Gandhi Government General Hospital, Madras Medical College, Chennai. 
Objective: 
To analyze the - 
- Cause for TTA. 
- Mode of injury. 
- Alcoholism in TTA. 
- Mode of transport from injury site to hospital. 
- Pattern of injury. 
- Procedure on Day 1 (emergency). 
- Cause of delay in elective surgery . 
  (Head injury, Cardiothoracic injury, Social) 
- Definitive procedures. 
- Plastic procedures. 
 - Orthopaedic rehabilitation. 
  - Social rehabilitation. 
   - Type of prosthesis used. 
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Materials and Methods: 
1. MMC, RGGGH Chennai is a tertiary referral center with 
availability of all super and subspecialties. 
2. MMC, RGGGH is strategically located just opposite to the Central 
railway station, Chennai. It bears Suburban Park railway station 
behind the campus. 
3. Train Traffic victims of our study period from May 2015 to 
September 2016, who got admitted in trauma wards of RGGGH, 
MMC, Chennai. 
4. The imaging modalities such as X-ray, CT-Scan, MRI were used 
for the diagnosis and management of our study. 
5. The scores such as Glasgow Coma Scale (GCS),Mangled 
Extremity Severity Score (MESS), Gustilo open fracture 
classification and The Ganga Hospital Injury Severity Score were 
used to assess the nature and severity of the injury and to plan its 
management accordingly. 
 
  
STUDY METHODOLOGY 
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STUDY METHODOLOGY 
Study design – Prospective and Retrospective study. 
- The retrospective study period is from May 2015-
March 2016. (55 patients) 
- The prospective study period is from April 2016- 
September2016. (17 patients) 
- The cases which were admitted and treated before April 
2016 due to TTA were traced and followed up with the 
help of data (TTA Register) which is maintained at the 
orthopaedic emergency ward in our hospital and 
additional informations were collected from the 
Medical Records Department of our hospital. 
           Study place- Institute of Orthopaedics and Traumatology,  
    RGGGH, MMC, Chennai. 
 Study sample-Analyzed 72 TTA victims admitted in trauma ward 
  during May 2015 and September 2016. 
Study period    -Between May 2015 and September 2016. 
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Inclusion criteria: Age - All age group.  
Sex-Both male and female patients who were involved 
in train traffic accidents. 
Victims of TTA who expired during the course of 
treatment were also included. 
Exclusion criteria:   
-Victims with history of Assault in train or station 
premises were excluded. 
Ethical clearance: Obtained from ethical committee of Madras Medical  
   College. 
Study Population: Persons analyzed were the victims of TTA and those who 
were admitted with the history of TTA in trauma ward. The patients were 
investigated using a proforma and the obtained data is collected and 
registered in the registry after getting their informed consent.  
 In conscious victims, data’s were directly collected from them, 
whereas in those with poor general condition we collected the data from the 
family members and care givers and later confirmed the same with the 
patients once their general condition recovered. All the collected data’s were 
entered in a master chart and it was analyzed as required. 
  
MANAGING THE MULTIPLY 
INJURED PATIENTS 
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MANAGING THE MULTIPLY INJURED PATIENTS 
It falls under two phases; the pre-hospital phase and the hospital phase. 
Pre-hospital phase: 
 In pre-hospital phase, the prime thing is the transport of the victim 
from the scene of accident to the hospital emergency room. The time duration 
of this phase solely determines the outcome in majority of the severely 
traumatized victims. The goal is to reduce the timing of this pre-hospital 
phase. The chance of survival and the extent of recovering from the illness 
depend highly on the swift medical care the victim receives. 
 The speed, at which the life threatening processes are recognized and 
identified, halts the progression of the disease process, which makes the 
difference between the survival and death; and between early recovery and 
disability. Thus, time is a major challenge to the treating physician in a 
polytrauma victim. 
Hurdles of the pre-hospital phase: 
1. Transport 
2. Place 
3. People’s attitude 
4.  Time 
5. Lack of knowledge. 
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Transport: 
          The availability of the transport vehicle in the railway station premises 
for the accidents in railway station is an important factor. Likewise, for the 
accidents in level crossing or in the tracks in between the stations 
(section)availability of a nearby transport vehicle is of prime importance. The 
transport nowadays is made easy with the availability of government 
ambulance service run by the government free of cost throughout Tamil 
Nadu. 
Place: 
          The train traffic accident which takes place in urban or rural area also 
determines the pre-hospital phase time delay. Person getting injured in 
remote rural areas present very late to the tertiary care system after being 
taken to the primary and secondary level health care systems. 
Attitude of the people: 
          In general, not only in train traffic accident but for any accident, the 
tendency of the people is to rush to the spot for witnessing than for rescue. It 
is easy to get thousand eyes but it is hard to get even two hands for rescue, 
moreover people are afraid of the legal procedures, which makes their hands 
paralyzed. 
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Time: 
          In this fast and modern world people do not find time to help. 
Lack of knowledge: 
          The people who help in the transit of the victim from the accident area 
may be unaware of the knowledge of basic first aid, handling a trauma patient 
and the location of the trauma care system which engulf the golden period of 
management in a polytrauma victim. 
Types of Pre-Hospital Trauma Care System: 
There are four types of pre-hospital trauma care systems, they are 
1. System of Basic life support (BLS) : 
• Provides non-invasive trauma care to the victims by 
emergency technicians (E.g. Splinting & immobilization). 
• Rapidly transports victims to nearby medical care facility. 
2. System of Paramedic advanced life support (PARA-ALS): 
• Doing invasive procedures such as intravenous access 
(foradministeringfluid, drugs) and in an emergency, 
intubation is also carried out. 
3. System of physician advanced life support (PHYSALS). 
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4. ATLS- Advance Trauma Life Support.The concept of ATLS is very 
simple.The “ABCDE” rule allows standardized and ordered evaluation 
of trauma patients1. 
 A – Airway Maintenance with cervical spine protection. 
 B – Breathing and Ventilation. 
 C – Circulation with hemorrhage control. 
 D – Disability (Neurologic Evaluation). 
 E – Exposure / Environmental Control. 
Hospital Phase: 
          In this period the evaluation and management of the victim is divided 
into four periods as follows, 
1. Acute “Reanimation” period (1 to 3 hours) 
2. Primary “Stabilization” period (1 to 48 hours) 
3. Secondary “Regeneration” period (2 to 10 days) 
4. Tertiary “Reconstruction and Rehabilitation” period (Weeks) 
Acute “Reanimation” period: 
          It comprises time from admission, to the control of acute life 
threatening condition. It involves rapid systematic assessment for identifying 
the potentially life threatening conditions. It is followed by secondary survey 
for a complete acute diagnostic checkup. 
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Primary “Stabilization” period: 
          This period starts soon after the acute life threatening situation has 
been remedied and patient is hemodynamically stable. Major extremity 
injuries are managed in this phase. 
Secondary “Regeneration” period: 
          In this phase the patient is regularly re-evaluated for evolving clinical 
problems of intensive care treatment and complex operative procedure. 
Tertiary “Reconstruction and Rehabilitation” period: 
          In this phase necessary surgical procedures including final 
reconstructive measures were also performed. 
Imaging: 
          In TTA victims, imaging by many modalities such as conventional 
radiographs (X- rays), Ultrasonography, CT scan and Angiography becomes 
an important tool in the diagnostic workup. 
Conventional Radiography (X- rays): 
          It consist of standard three X-rays lateral cervical spine, AP chest and 
an AP pelvis. In addition X-rays for the injured extremities were also 
performed. The lateral cervical spine x-ray is performed bedside for urgent 
intubation cases. 
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          The supine chest X-ray is the most important of these 3 initial X-rays 
for identifying large hemothorax, pneumothorax, hemomediastinum, flail 
chest, pulmonary contusion and lacerations.The routine AP pelvis X-ray can 
be used as paradigm of polytrauma victims. 
Ultrasonography: 
 The Focused Assessment with Sonography for Trauma (FAST) scan, 
introduced in 1990 gives a quick, comprehensive and a sensitive tool to 
detect free fluid in the abdomen and in pericardial effusion. 
Computed Tomography (CT scan): 
 CT scanning in trauma care system has become common in 1980’s. CT 
is the basic adjunct of the ATLS secondary survey and it is the gold standard 
for head, spine, chest and abdominal injuries. Contemporary MSCT (Multi-
Slice Computerized Tomography) is capable of producing high quality whole 
body images in few minutes. 
Angiography: 
 CT angiography plays a central role in diagnostic and therapeutic 
management of injured patient. It is the best method for detecting vascular 
injuries and traumatized aorta. In the presence of vascular interventional 
radiologist, it is even possible to intervene for stopping the hemorrhage.  
ORTHOPAEDIC MANAGEMENT 
IN TRAIN TRAFFIC ACCIDENTS 
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ORTHOPAEDIC MANAGEMENT IN TTA VICTIMS 
 The sequence of fracture management in train traffic victim’s 
extremity is a crucial part in the management concept. Some body parts are 
prone for progressive damage depending on the anatomic soft tissue 
architecture at that site. Initially, an orthopaedic surgeon must proceed with 
the shortest possible intervention in these patients to minimize the “second hit 
phenomenon”.7, 8 
 The simultaneous employment of different surgical approach and 
different surgical specialties, minimizes the risk involved in prolonged 
duration of surgery and facilitates the transfer of the unstable patients to the 
intensive trauma care unit in controlled environment as early as possible. The 
main goal in trauma surgery is to render definitive specialized care to the 
injured patient in the shortest time possible.  
 It is also vital to realize the type of osteosynthesis used in multiply 
injured patients. It depends not only on the state of the bone and soft tissue 
component but also on the general hemodynamic and pulmonary status of the 
patient. 
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Management in open fractures: 
 The decision whether to salvage or amputate in a severely mangled 
limb is easy in train traffic accidents when compared to road traffic accidents. 
This is attributed to the clean cut nature of the TTA injuries where the 
bleeding is less due to vascular spasm and the infection rate is comparatively 
less in train traffic accidents. Therefore, a possibility of primary closures of in 
amputation stumps has also been sought in amputation cases, depending on 
the nature and degree of contamination.    
Indications of primary amputations:37 
• Warm ischemia time more than 8 hours and completely non-viable 
limb. 
• Irreparable vascular injury with no collateral flow in arteriograms.  
• Limb severely mangled with minimal viable tissue. 
• Damage is so severe that final functional outcome will be less when 
compared with prosthesis. 
• Mangled Extremity Severity Score (MESS) equal to 7 and above. 
• Ganga Hospital Open Injury Severity Score 17 and above. 
• Presence of severe multi -system involvement with Injury Severity 
Score of 25 or more where salvage leads to Multi Organ Dysfunction 
Syndrome and death. 
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• Presence of debilitating systemic disease where lengthy procedure to 
preserve the limb will endanger life. 
Treatment modalities: 
Debridement and Lavage: 
 Thorough debridement is important to reduce the risk of infection. 
Debridement is not just washing wound, it is an active surgical method. All 
foreign material and contaminated tissues or suspected to be a vascular are 
removed thoroughly till left behind tissue is viable and devoid of 
contamination. Ideally debridement should be done within 6 hours of injury 
or as early as possible. 
 Lavage is done before and after debridement, as it clears the debris and 
hematoma and provides optimal exposure and reduces contamination and the 
bacterial count10. 
Skeletal Stabilization: 
The principles of skeletal stabilization is to- 
• Alleviate Pain. 
• Prevent further soft tissue damage. 
• Restore length of limb. 
• Restore correct tension of the soft tissue. 
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 In Skeletal stabilization by restoring correct tension to the soft tissues, 
swelling decreases, and circulation improves and aids venous and lymphatic 
drainage. It also facilitates early rehabilitation and movement of joints. 
 Skeletal stabilization should be done quickly in cases of vascular 
deficit and it should be performed having future soft tissue reconstruction in 
mind. A variety of stabilization modalities are available and choosing it 
depends on fracture pattern and planned reconstructive soft tissue procedure. 
 In high energy injuries such as TTA associated with contamination, it 
is preferable to use primarily a temporary external fixation device, followed 
by secondary internal fixation at later date when the infection settles down. 
 In injuries with good soft tissue cover as in upper limb and femoral 
fractures, primary internal fixation can be considered within 48 hours.  
 The choice of implant depends on the location of fracture. As a general 
rule, plate fixation is preferable for all open upper limb injuries and 
periarticular injuries with or without articular surface involvement. Lower 
limb fracture in diaphysis is usually fixed with intramedullary nailing for 
both primary and secondary procedure. 
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Plaster Casts and Traction: 
 Plaster cast and traction are still used in open injuries. Plaster casts 
have drawbacks such as difficulty in wound inspection and dressing. It causes 
cast contamination and the risk of infection increases.  
 Skeletal traction can be used in open pelvic fractures in addition to 
external fixation and also in open femoral fractures for short time till the 
definitive treatment. 
External Skeletal Fixation: 
Types of External Fixation: 
1. Joint Sparing External Fixation. 
2. Joint Spanning External Fixation. 
 Joint Sparing External Fixation  Advantage is early joint 
mobilization and post operative rehabilitation. 
 Joint Spanning External Fixation Advantage is easy to apply and the 
zone of injury is spanned. 
 External fixation with unilateral frames and half pin, is important in 
skeletal stabilization of open fractures as it provides stability without 
periosteal stripping or additional exposures. 
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 Ilizarov ring fixators and other ring fixators were used mainly in juxta-
articular fractures with soft tissue injury and bone loss. 
 External fixators are temporary stabilizers and converted to internal 
fixation at the appropriate time. It can also be used as a definitive 
management if, fracture configuration is stable and in good reduction with 
circumferential contact of bone ends. External fixators also do have high 
complications. The most common being pin loosening, malunion and 
infection. 
Treatment Modality: 
 
 
  
    
 
 
         
 
  
Operative Protocol 
Management 
Temporary Definitive 
External 
Fixation 
Minimal Internal 
Fixation with 
External Fixation 
ORIF with 
Plate 
Osteosynthesi
s/Nailing 
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Primary Internal Fixation: 
 Primary bone stabilization with interlocking nails and plate fixations 
were performed with good results. In general, the plate fixation is ideal for 
upper limb fractures. The choice between a plate and nail for the lower limb 
is made depending on the fracture pattern. 
Plate Fixation: 
 Fixation with plates has the disadvantage of increased exposure of soft 
tissue and periosteal stripping, but these facts can be minimized by 
experience and careful surgical technique. It is the method of choice in upper 
limb and femoral fractures involving periarticuar, articular, juxta articular 
regions and in open injuries with vascular compromise. 
Intramedullary Nails: 
 It is the first choice for fixation of lower limb diaphyseal fractures, as it 
provides superior biomechanical conditions along with maintaining length 
and rotation of the limb. They are ideally suited for Gustilo type I and II 
injuries and in type III injury where contamination is less and effective 
debridement has been performed. 
  
REHABILITATION OF  
TRAIN TRAFFIC ACCIDENT  
VICTIMS 
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REHABILITATION IN TTA 
 Rehabilitation, in short makes a disabled individual into a differently 
abled individual.“Rehabilitation focuses on the existing capacities of the 
handicapped person, and brings him to the optimum level of his or her 
functional ability by the combined and coordinated use of medical, social, 
educational and vocational measures”. It stands third after preventive and 
curative medicine. It should be initiated at the earliest possible time for best 
results. 
Rehabilitation 
 
 
Medical 
 
  Role         Role 
 
Limits Disability 
 
 
Impairment, Disability and Handicap: 
 The WHO’s International Classifications of Impairments, Disabilities 
and Handicaps (ICIDH – 1980) defines these terms as: 
Impairment: 
 “Any loss or abnormality of psychological, physiological, or 
anatomical structure or function” 
  
Sociovocational 
Limits Handicap 
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Disability: 
 “Any restriction or lack of ability to perform an activity in the manner 
or within the range considered normal for a human being resulting from 
impairment” 
Handicap: 
 “A disadvantage for a given individual in his or her social context 
resulting from impairment or disability that limits or prevents the fulfillment 
of a role that is normal of his or her”. 
 
Handicap              Society 
 
Disability                       Whole person 
 
 
 
Impairment                       Organ or tissue 
 
 
 
Amputation and Prosthetics: 
Amputation: 
 “It is severing of a part of the body in order to save the rest of the 
body”. 
 Ambrose Pare’ (1510 to 1590) introduced amputation surgery and 
hence called the “Father of Amputation Surgery”. 
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 Ferguson (1865) said “Amputation is one of the meanest and yet one of 
the greatest operations in surgery – mean when resorted to where better may 
be done, great as the only step to give comfort and prolonged life”. 
 
Objective: 
Restoration of the lost function of the limb is the prime endeavour 
behind the art of prostheses. 
 
Types of Amputation: 
1. Provisional. 
2. Definitive. 
 
According to anatomical level: 
• Disarticulation-amputation through a joint. 
• Through the shaft of long bone 
 
Levels of Upper limb amputation: 
 
1. Forequarter. 
2. Shoulder disarticulation. 
3. Humeral neck. 
4. Short above elbow. 
5. Long above elbow. 
6. Elbow disarticulation. 
7. Very short below elbow. 
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8. Short below elbow. 
9. Long below elbow. 
10. Wrist disarticulation. 
11. Trans carpal. 
12. Trans metacarpal. 
13. Trans phalangeal. 
 
 
Levels of lower limb amputation: 
1. Hemipelvectomy. 
2. Hip disarticulation. 
3. Very short above knee. 
4. Short above knee. 
5. Medium above knee. 
6. Long above knee. 
7. Very long above knee. 
8. Knee disarticulation. 
9. Very short below knee. 
10. Short and Medium below knee. 
11. Syme’s amputation. 
12. Chopart’s (transtarsal). 
13. Lisfranc’s (transmetatarsal). 
14. Disarticulation of toes. 
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Upper Limb Prosthesis:  
• Above Elbow Prosthesis: 
The above elbow prosthesis has an upper arm unit and a below elbow 
unit, interconnected with an elbow unit. An above elbow prosthesis 
comprises of harness, cable, elbow unit and Dorrancehook. 
• Below Elbow Prosthesis: 
Below elbow prosthesis is same as that of above elbow prosthesis but it 
lacks elbow unit, as the anatomical elbow is present. Use of below elbow 
prosthesis is more convenient as normal elbow is present. 
• Myoelectric Prosthesis: 
 A myoelectric prosthesis uses signals or potentials from muscles 
through electromyography with in a person’s stump. The signals picked from 
the electrodes on the skin of stump which activates a battery driven motor 
that operates the prosthesis componentslike the finger. 
 
Lower Limb Prosthesis: 
• Canadian type prosthesis Hemipelvectomy, Hip disarticulation. 
• Stubbiesprosthesis (Trans femoral) Bilateral AKamputations. 
• AK prosthesis  Transfemoral amputations. 
• BK prosthesis Transtibial amputations. 
• PTB Syme’sprosthesis Syme’s amputation. 
• Conventional Syme’sprosthesis Syme’s amputation. 
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• Foot prosthesis:   
1. Non dynamic response feet  Solid Ankle Cushion Heel (SACH), 
                                                 Jaipur Foot. 
2. Dynamic response (Energy conserving) feet  Multi axis feet. 
 
  
SCORES 
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SCORES 
Glasgow Coma Scale:    
Eye opening No response 1 
 To painful stimulus 2 
 To verbal stimulus 3 
 Spontaneous 4 
Best verbal response No response 1 
 Incomprehensible sounds 2 
 Inappropriate words 3 
 Disoriented 4 
 Oriented and appropriate 5 
Best motor response No response 1 
 Abnormal extension (de-cerebrate 
posturing) 
2 
 Abnormal flexion (decorticate posturing) 3 
 Withdrawal 4 
 Purposeful movement 5 
 Obeys commands 6 
Total  3 - 15 
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Mangled Extremity Severity Score (MESS) 
• Skeletal / soft-tissue injury:  
Low energy (stab; simple fracture; pistol gunshot wound):  1 
Medium energy (open or multiple fractures, dislocation) 2 
High energy (high speed MVA or rifle GSW) 3 
Very high energy (high speed trauma + gross contamination) 4 
• Limb ischemia  
 
Pulse reduced or absent but perfusion normal 1* 
Pulseless; paresthesia, diminished capillary refill 2* 
Cool, paralyzed, insensate, numb 3* 
• Shock  
 
Systolic BP always > 90 mm Hg 0 
Hypotensive transiently 1 
Persistent hypotension 2 
• Age (years)  
 
< 30 0 
30-50 1 
> 50 2 
 
* Score doubled for ischemia > 6 hours.  
 
Predictor of Salvageable limb 
Score 6 or less   salvageable limb. 
Score 7 or more  amputation eventual result. 
 
OBSERVATION  
AND  
RESULTS 
  
 OBSERVATION AND RESULTS
 
 In our study, out of 72 subjects 69 were male
 
Sex 
Male 
Female 
 
 
 
 
 
51 
 
SEX DISTRIBUTION 
 
s and 3 were female
Numbers Percentage
69 
3 
 
95.8%
4.2%
SEX DISTRIBUTION
s. 
 
95.8% 
4.2% 
 
Male
Female
 AGE DISTRIBUTIO
 
 In our study, we grouped the TTA victims according to their age as 6 
groups.  
 
Age Groups 
0-20 Years 
21-30 Years 
31-40 Years 
41-50 Years 
51-60 Years 
>60 Years 
 
 
 
0
5
10
15
20
25
0-20 Years 21-30 Years
13.8%
29.1%
52 
N AMONG TTA VICTIMS
Numbers Percentage
10 13.88
21 29.1
17 23.6
13 18
6 8.3
5 6.9
 
31-40 Years 41-50 Years 51-60 Years >60 Years
23.6%
18%
8.3%
AGE DISTRIBUTION
 
 
% 
% 
% 
% 
% 
% 
 
6.9%
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CAUSE OF ACCIDENT 
 
 The cause of TTA is divided into 2 broad groups as Accidental and 
Suicidal. 
 
Cause of Accident Numbers Percentage 
Accidental injury 70 97% 
Suicidal injury 2 3% 
 
 
 
 
 
 
 
 
97%
3%
Cause of Accident
Accidental
Suicidal
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DAY OF ACCIDENT 
Days Numbers 
Sunday 16 
Monday 15 
Tuesday 6 
Wednesday 9 
Thursday 12 
Friday 10 
Saturday 4 
 
 
  
16
15
6
9
12
10
4
0
2
4
6
8
10
12
14
16
18
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Day  of Accident
 Time (0-24 hours)
00:00 - 06:00 
06:00 -10:00 
10:00 - 16:00 
16:00 - 21:00 
21:00 - 00:00 
 
 
 
 
 
 
 
0.00%
5.00%
10.00%
15.00%
20.00%
25.00%
30.00%
35.00%
40.00%
00:00 - 06:00
12.5%
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TIME OF ACCIDENT 
 Numbers Percentage
9 12.5%
13 
12 16.6%
26 36.1%
12 16.6%
06:00 -10:00 10:00 - 16:00 16:00 - 21:00 21:00 
18% 16.60%
36.10%
Time of Accident
 
 
18% 
 
 
 
 
- 00:00
16.60%
 TIME BETWEEN ACCIDENT AND
 
 Time interval between train traf
is grouped into 3 groups.
 
Groups 
0-6Hours 
6 – 24 Hours 
> 24 Hours 
 
 
 
15.2%
Time between Accident & Admission
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 ADMISSION
fic accident and admission to o
 
Numbers Percentage
57 79.1%
11 15.2%
4 
 
79.1%
5.5%
 
ur ward 
 
 
 
5.5% 
 
0-6 Hours
6 – 24 Hours
> 24 Hours
  
 The mode of transporting the TTA Victims from accident area to the 
emergency department (Pre
study. 
 
Mode of Transport
(Pre-Hospital phase)
Government Ambulance
Private Ambulance
Auto 
Walk 
 
 
 
 
 
0
10
20
30
40
50
60
70
Government 
ambulance
62(86%)
57 
MODE OF TRANSPORT 
-hospital phase) is by following modalities in our 
 
 
Numbers 
 
62 
 
6 
2 
2 
 
Private Ambulance Auto Walk
6(8%)
2(3%)
Mode of Transport
(Pre-Hospital phase)
Percentage 
86% 
8% 
3% 
3% 
2(3%)
 MODE OF INJURY 
 Mode of injury sustained by patient in different occasion
into following categories. 
 
Mode of Injury
Detrain 
Entrain 
Fall from train
Pedestrian
Platform Hit
Not known
Total 
 
 
 
 
20%
4%
26%
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 Numbers Percentage
13 
11 
 12 
 14 
 19 
 3 
72 
18%
15%
17%
Mode of Injury
 is classified 
 
18% 
15% 
17% 
20% 
26% 
4% 
100% 
 
Detrain
Entrain
Fall from train
Pedestrian
Not known 
Platform Hit
 INFLUENCE OF ALCOHOL 
 In our study, the TTA victims who were under
was 5 victims, rest 67 victims
 
Influence of Alcohol
Not under the influence of alcohol
Under the influence of alcohol
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 the influence of alcohol 
 were not under the influence of alcohol.
 Numbers Percentage
 67 
 5 
 
93%
7%
Influence of Alcohol
Not under the influence of 
alcohol
Under the influence of alcohol
 
 
93% 
7% 
 
 PATIENTS WITH LOST ID
 
 In train traffic accident, 
have been brought as ‘identity not 
 
Identity Unknown / Known
(at admission)
Identity Unknown
Identity Known
 
 
 
 
 
 
69%
Patients With Lost Identity At The Time Of 
60 
ENTITY AT THE TIME OF ADMISSION
there is considerable amount of victims 
known’ at the time of admission.
 
 
Numbers 
 22 
 50 
31%
Admission
Identity unknown at the time of 
admission
Identity known at the time of 
admission
 
who 
 
Percentage 
31% 
69% 
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AVERAGE NUMBER OF IV FLUID ADMINISTRATION AND 
BLOOD TRANSFUSION 
Average Number of IV Fluid Administration: 
 
Total number of IV Fluid administered in all TTA victims        196 
-------------------------------------------------------------------------  =      --------- 
Total number of TTA victims              72 
  
  = 2.72 pints of IV Fluid Administered / patient 
 
Average Number of Blood Transfusion: 
 
Total number of Blood Transfusion in all TTA victims          92 
-------------------------------------------------------------------------  =      --------- 
Total number of TTA victims              72 
  
  = 1.27 units of Blood Transfusion / patient  
 
AVERAGE LENGTH OF HOSPITAL STAY 
The average length of hospital stay per patients 16.56 days in our study. 
 
Total number of hospital stay of all TTA victims in days          1193 
-------------------------------------------------------------------- =    ----------  
 Total number of TTA victims     72 
 
   = 16.56 Days / patient 
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FREQUENCY OF BONE INJURY IN TTA VICTIMS 
Humerus 10 
Forearm 3 
Supracondylar Humerus 1 
Radius 1 
Ulna 1 
Shoulder Joint 1 
Clavicle 2 
Olecranon 1 
Metacarpal 2 
Neck of Femur 1 
Femur 5 
Inter Trochanteric Femur 1 
Sub Trochanteric Femur 1 
Both Bone Leg 25 
Trimalleoli 1 
Bimalleoli 2 
Lateral Malleolus 1 
Sacrum 1 
SPR / IPR 1 
Ankle Subluxation 1 
Calcaneum 1 
Navicular 1 
Talus 2 
Metatarsal 22 
Isolated Tibia 1 
Cuneiform 1 
Toe (Phalanx) 8 
Cervical Spine 1 
Lumbar Spine 1 
  
 FREQUENCY OF 
Orthopaedic
Wound Debridement
POP(plaster of paris)
Amputation 
External fixation
Internal Fixation
K-wire 
Tag Suturing 
STSG(Skin grafting)
Strapping 
Conservative management
 
 
 
0
10
20
30
40
50
60
51
34
24
Frequency of orthopaedic procedures
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ORTHOPAEDIC PROCEDURES
 Procedure Numbers
 51
 34
24
 13
 (ORIF) 7
7
6
 5
3
 3
 
13
7 7
6
3 3
Frequency of orthopaedic 
procedures
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PRIME REASON FOR DELAY IN DEFINITIVE SURGERY 
 Out of 72 victims, 13 sustained closed bony injuries and from the 
remaining 59 victims the prime reason for delay in definitive surgery was 
analyzed.   
Prime Reason for delay in definitive 
orthopaedic surgery 
Numbers Percentage 
Open wound 52 88.1% 
Poly trauma 2 3.3% 
Cardiothoracic Injury 2 3.3% 
Head Injury 1 1.6% 
Patient not willing 1 1.6% 
Co morbid medical issues 1 1.6% 
Total 59 100% 
 
 
 
 
 
88.10%
3.30%
3.30%
1.60%
1.60%
1.60%
Prime reason for delay in definitive 
orthopaedic surgery 
Open wound
Poly trauma
Cardiothoracic injury
head injury
Not willing surgery
Co-morbid medical illness
 ORGANISM ISOLATED FROM 
      Among pus culture taken 
are as follows: 
 
Organism isolated from  pus culture
Klebsiella spp 
Acinetobacter spp 
Pseudomonas spp 
Staphylococcus aureus
No growth 
E.Coli 
Coagulase Negative Staph
(CONS) 
Proteus vulgaris 
 
 
 
 
 
 
0
2
4
6
8
10
12
14
16
18
20
40.8%
20.4%
65 
PUS CULTURE
on 2nd day in 49 victims, organism isolated 
 Frequency 
20 
10 
9 
 3 
3 
2 
ylococcus 1 
1 
 
18.3%
6.1% 6.1%
4%
2% 2%
Organism isolated 
from pus culture
 
Percentage 
40.8% 
20.4% 
18.3% 
6.1% 
6.1% 
4% 
2% 
2% 
 
Frequency
 ORGANISM ISOLATED
 Out of 49 victims
negative organism,4 were gram positive organism
growth of organism. 
 
Organism isolated in pus
Gram negative organism
Gram positive organism
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 FROM PUS CULTURE
, the pus culture taken on 2nd day
 and 6 cases 
 culture Frequency Percentage
 
39 
 
4 
 
90%
10% 
Organism isolated
from pus culture
 
, 39 were gram 
revealed no 
 
90% 
10% 
 
GRAM NEGATIVE
GRAM POSITIVE
 AMPUTATION FREQUENCY
 In our study, we come across the frequency of amputations as follows.
Amputation
Above knee 
Through knee 
Below knee 
Forefoot 
Ray Amputation 
Toe Amputation 
Shoulder Disarticulation
Above Elbow 
Below Elbow 
Finger Amputation 
 
 
0
2
4
6
8
10
12
14
16
18
20
6
1
67 
 
 Numbers
 
 
19
2
1
4
1 1
Amputation Frequency
 
 
6 
1 
19 
2 
1 
4 
1 
1 
1 
1 
 
 
1 1
68 
 
 
RATE OF AMPUTATION 
Among 72 victims, 24 victims undergone some kind of amputation. 
 
  
Outcome of victims Numbers Percentage 
Amputation Done 24 33% 
Recovered 48 67% 
 
 
 
 
 
 
Amputation 
Done, 
24, (33%)
Recovered 
48, (67%)
Recovered, 
48, 
(67%)
Rate of Amputation
 NUMBER OF LIMBS INVOLVED IN AMPUTATIONS
 Among 24 amputate
amputation and 8 under
  
Number of limb(s) Amputated
Single-limb Amputation
Two-limb Amputation
 
 
 
 
 
 
Number of limb(s)  Amputated
Single limb amputations
69 
d victims, 16 victims under gone
gone two limb amputation. 
 Numbers 
 16 
 8 
 
16,
67%
8, 
33%
Two limb amputations
 IN TTA  
 single limb 
Percentage 
67% 
33% 
 
 REASONS FOR AMPUTATION
 In our study of 72 TTA victims, 24 victims had amputation. In which, 
15 cases traumatic amputation was the reason for amputation 
was mangled extremity.
 
Reasons for amputation
Traumatic amputation
Mangled extremity 
 
 
 
 
 
38%
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 IN TTA VICTIMS
 
 Frequency 
 15 
9 
 
62%
Reason for Amputation
Traumatic amputation
Mangled extremity
 
and in 9 cases it 
Percentage 
62% 
38% 
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AVERAGE NUMBER OF SURGICAL PROCEDURES DONE IN 
AMPUTATED TTA VICTIMS 
 In our study, the average number of surgical procedures done in an 
amputated TTA victim is 2.58 surgical procedure/amputated victim. 
Total number of procedures done in all amputated TTA victims    62 
    ---------------------------------------------------------------------------- =  --------- 
       Total number of amputated TTA victims              24 
   
              = 2.58 surgical procedures / amputated victim. 
 
AVERAGE NUMBER OF HOSPITAL STAY IN AMPUTATED TTA 
PATIENTS IN DAYS: 
 In our study, the average number of hospital stay in an amputated TTA 
victim is 21.16 days/amputated victim. 
Total number of hospital stay in all amputated TTA victims(in days)    508 
-----------------------------------------------------------------------    =         ------ 
 Total number of amputated victims         24           
 
 
  = 21.16 Days /amputated patient. 
  
 LOST JOB IN AMPUTATED VICTIMS
 
Job in Amputated Victims
Same Job 
Another job 
Lost Job 
 
 
 
 
 
 
 
Lost Job
58.3%
Job in amputated victims
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 Frequency Percentage
3 
7 
14 
Managed with 
SameJob
12.5%
Managed with 
another Job
29.1%
 
12.5% 
29.1% 
58.3% 
 
 USAGE OF PROSTHESIS
 Out of 24 amputated victims, 18 victims needed prosthesis.
 
Usage of Prosthesis 
Not interested in Prosthesis
Prosthesis Used 
 
 
 
78%
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 IN AMPUTATED TTA VICTIMS
 
Frequency Percentage
 4 
14 
 
22%
Usage of Prosthesis
Not interested in Prosthesis
Prosthesis Used
 
 
 
22% 
78% 
 
  
 In our study, out 
 
Rate of Mortality 
Expired 
Recovered 
 
 
 
 
 
 
86%
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RATE OF MORTALITY 
of 72 TTA victims, 10 succumbed to death.
Numbers Percentage
10 
62 
 
14%
Rate of Mortality
 
 
14% 
86% 
 
Expired
Recovered
  
MORTALITY AND MODE OF INJURY
Mode of Injury  
Detrain 
Entrain 
Fall from Train 
Platform Hit 
Pedestrian 
Not Known 
 
 
 
0
1
2
3
4
5
6
0% 0%
Mortality and mode of injury
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Frequency Percentage
0 
0 
2 20%
1 10%
6 60%
1 10%
 
20%
10%
60%
10%
 
0% 
0% 
 
 
 
 
 
Frequency
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MORTALITY AND ITS CAUSE 
 
Cause for Mortality in TTA Frequency Percentage 
Head Injury 5 50% 
Cardiothoracic Injury 3 30% 
Hypovolemic Shock 2 20% 
Abdominal injury 0 0% 
 
 
 
 
 
  
Head Injury
50%
Cardiothoracic 
Injury
30%
Hypovolemic 
Shock
20%
Abdominal
0%
Mortality and its cause
CASE ILLUSTRATIONS 
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CASE ILLUSTRATIONS 
CASE-1 
Name    :  Mr.Dhananjay. 
Age    :  17 
Sex    :  Male. 
IP No    :  56748 
Date of Accident           :  25.5.16 at 9 pm. 
Date of Admission         :   26.5.16 at 1.40am. 
Date of discharge          :  28.6.16 at 2 pm. 
Diagnosis  :  Crush injury left foot with de-gloving injury  
    right foot. 
Procedure done  :  Guillotine through ankle amputation left side  
     with ankle spanning ex fix right side. 
Secondary procedure :  Wound Debridement. 
Definitive procedure :  Revision below knee amputation left side  
     SSG for right side. 
     
    
Patient          Pre Op X ray Right Foot 
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Pre Op Xray Left Foot                  Post Op Xray(Through Ankle) left side
  
            
Post Op BK Amputation X ray   Post Op X ray Right Foot 
                 left leg 
    
Right Foot SSG Done                        Patient’s Post Op Photo with walker 
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CASE – 2 
Name    :  Mr.Soundar Rajan. 
Age    :  70 
Sex    :  Male . 
IP No    :  89887 
Occupation                     :  Press worker. 
Date of Accident           :   23.8.15 at 7.30 pm. 
Date of Admission        :   23.8.15 at 11 pm. 
Date of discharge          :   18.9.15 at 2 pm. 
Diagnosis   :  Fracture neck of femur right side. 
Procedure done  :  Cemented Bipolar Hemiarthroplasty right  
     side. 
 
    
Patient       Pelvis with both hip AP view 
 
 
 
 
 
 Post Op x ray (AP View)
 
Post Op x ray (Lateral view)
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CASE -3 
Name    :  Mr.Nithyanandhan. 
Age    :  28 
Sex    :  Male. 
IP No    :  58629 
Occupation                    :    Driver. 
Date of Accident           :   1.6.15   at 1.30 am. 
Date of Admission        :    3.6.15   at 5.20 pm. 
Date of discharge          :    26.6.1 at 2 pm. 
Diagnosis  :  Grade III C compound fracture both bone left  
    leg. 
Procedure done  :  Guillotine Amputation below knee. 
Second P/D                   :     Revision below knee amputation. 
Rehabilitation               :    Below knee prosthesis applied. 
 
        Patient                                       Pre op X-ray let leg 
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Guillotine amputation BK left leg          Revision below knee left leg 
    
 
    
    Post Op below knee     (Rehabilitated) Left leg 
    Amputation Left Leg                                Belowknee prosthesis applied  
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CASE – 4 
Name    :  Mr.Ganesan. 
Age    :  38 
Sex    :  Male. 
IP No    :  113001 
Date of Accident           :   20.10.15   at 6.50 pm. 
Date of Admission         :    20.10.15 at 10.10 pm. 
Date of discharge           :    20.11.15 at 2 pm. 
Occupation                     :  Petty shop owner. 
Diagnosis   :  B/L Crush injury foot with left hand  
     traumatic amputation of right 1, 2, 3 fingers. 
Procedure done  :  Wound Debridement with 3, 4 & 5 ray  
     amputation right  foot. Shortening closure of  
     1, 2, 3 fingers left hand / K-wire for left foot  
     2, 5 metatarsal. 
Definitive procedure :  SSG for right foot.   
    
 
     Patient     Pre Op X ray Left Hand 
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Pre Op Right Foot X ray (AP View)              Pre Op Left Foot X ray (AP View) 
              
Post Op X ray Left Hand (AP view)       Post Op X ray Left foot (Oblique view)
  
    
                Left Hand Photo             Post Ray Amputation 
         Post Shortening Closure       Right Foot Photo 
  
DISCUSSION  
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DISCUSSION 
 Train is the cheapest and the most preferred transportation mode in 
India. Daily millions of people commute by train. Train traffic accidents 
though routinely classified as high velocity injury has a plethora of 
orthopaedic presentation. Train traffic accidents epidemiology, resultant 
orthopaedic handicap and its social impact have not been studied extensively 
and its literature is sparse. India being the 2nd most populous country with 
railways being a predominant mode of commutation for transport, this 
prospective cum retrospective study has been undertaken. It is noteworthy 
that most of the previous studies are of retrospective nature.11,18,19,31,32,33. 
 With continuous evaluation of data extending upto the current date 
throws light on:(a) the nature of injury (b) time of presentation (c) prevalent 
age and sex involved (d)mode of occurrence and (e)involvement of multi-
disciplinary management. 
 Injury usually occurs at contaminated surrounding with restricted 
access to medical management which leads to (1) high degree of wound 
contamination (2) delay in control of haemorrhage (3) delay in temporary 
splinting and (4) difficulty in screening for other major injuries. 
 Majority of TTA victims sustain musculoskeletal injuries apart from 
head, chest, abdominal and pelvic injuries. Victims of TTA who sustained 
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high velocity injury suffer a fatal blow which leads to death. On the other 
hand, victims who suffer a low velocity injury usually survive. It is found that 
most commonly injured body segment is foot, sustaining traumatic 
amputation, crush or degloving injury. 
In our study, 96% of the train traffic victims were males when 
compared to females(4%). The male: female ratio is 24:1 which shows male 
predominance of victims, compared to 88% in a study of “Rail traffic 
accidents” by Rautji et al 32 and 87% in another study of “Traumatic train 
injuries by Shapiro et al 23. It also relates to the risk taking behavior of the 
male population. Age group 21-40 years has 52% of victims (more than 
half of victims), consistent with the studies of Epidemiology of Orthopaedic 
Injuries by Manoharan et al 17 and Singer et al33. It is the most active and 
bread winning age group of our community. Injuries to this age group will 
seriously affect the socioeconomic status of the victim’s family, community 
and the country.TTA due to suicidal attempt accounts for 3% of victims. In 
addition to it, mortality associated with suicidal tendency is 50% (out of  
2 suicide attempt cases, one is revived),which was 100% in Turkish Journal 
of Trauma11.Act of suicidal attempt occurred in the early morning hours 
which is consistent with the study on Train-Pedestrian Accidents by Agalar et 
al30. 
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In our study, accidents were comparatively more during Sundays and 
Mondays of the week. This pattern is probably because of the increase in 
movement of the people, especially migrant population during these days. 
Maximum number of victims met with accident during the evening peak 
hours (4-9pm), which accounts to 36% of the victims. This is attributed to the 
crowd and the dull light in the evening hours. This can be used to create 
awareness among the target population during these hours for promoting 
healthy behavior in utilizing the railway services. According to Ozdogan et al 
also, the peak number of accident occurs during these hours similar to our 
study18. No significant correlation has been observed between the timing of 
accident and the severity of injury. 
80% of victims reached our emergency ward within 0-6 hours of 
accident and15% of victims reached between 6-24 hours. This is primarily 
due to the railway police, who reaches the accident spot and shifts the 
patients in the emergency government ambulance. Moreover our hospital is 
strategically located between two railway stations in Chennai. The 
commonest mode of transport from the accident site is by government free 
ambulance services which accounts for 86% of victim transport in our study. 
The prime mode of injury is getting hit in platform, it accounts for 26% 
which is 1 in every 4 victims. This attributes to more of lower limb injuries 
than upper limb injuries in TTA, which is consistent with the finding of 
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Ramesh Nanajiet al 19.It is also found that more number of injuries occur at 
station while entraining or detraining which are not severe. It is consistent 
with the study by Singer et al33. However, in section (area between two 
stations) or pedestrian injuries, the number is less but the severity of injury is 
high. 
7% of victims were under the influence of alcohol, which is a risk 
factor for mortality.  This is in contrast to the findings of Gothenburg Tram 
Accident Study20 in which 60% of the fatally injured are under the influence 
of alcohol. The Center for Disease Control and Prevention (CDC)21 also 
reports 55% alcoholism among the fatally injured.24This may be due to strict 
enforcement of alcohol prohibition law within the railway premises and the 
unavailability of alcohol shops in railway station premises. 
31% of victims were admitted as “Unknown”, which means identity of 
the patient is not known this emphasizes the risk of passengers who are 
travelling alone than those with companion. Thus, carrying along some 
personal identity proof or some detail about themselves is essential while 
travelling alone in train in case of any emergency. 
Average number of IV fluid administration is 2.72 pint and the average 
blood transfusion is 1.27 units. This denotes the need for aggressive 
resuscitation which is required in some severely injured TTA victims. Out of 
72 victims in our study, 27 persons were transfused with blood which shows 
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that one in every third patient had blood loss either externally or internally 
which needed replacement. Hence bearing these data in mind, the trauma 
system should be equipped with blood bank running round the clock. 
Both bone fracture of the leg stand first (25 in 72 victims), then stands 
the metatarsal (22 in 72 victims), which is followed by humerus (10 in  
72 victims), this clearly states that lower limb injuries are more common than 
upper limb injuries. This is consistent with other study of Analysis of 
Railway Fatality in Central India19. This is because passengers in train, 
especially males take the risk of boarding in a running train, hanging on foot 
board and sitting on the door steps with legs hanging outside which results in 
injury when the train crosses a station by getting hurt over the platform. This 
can be prevented by installation of automatic closing doors in trains. 
Commonest orthopaedic procedure performed is wound debridement, 
which is followed by amputation, succeeded by external fixation, K- wires 
fixation and internal fixation in decreasing order of frequency. Wound 
debridement outweighs all procedures followed by amputation which shows 
the severity of injury due to enormous force and represents the irreparability 
due to severe crush and gross contamination of the injured part. Nearly all 
crush and avulsion injuries required amputation at a segment higher than the 
level of injury. 
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The prime reason in delaying a definitive surgery in TTA victim is the 
open wound, followed by associated cardio-thoracic injury and polytrauma. 
At the same time 18% of individual were ready for definitive surgery without 
any non orthopaedic complication. 
The commonest organism isolated from TTA victim’s wound was 
Klebsiella spp in 40.8%.The next commonest organism was Acinetobacter 
spp in 20.4%, this gives a critical clue regarding the empirical antibiotic to be 
started in such patients. Antibiotics such as Amikacin, Gentamycin, 
Ofloxacin and Cefoperazone with sulbactum were found sensitive to 
Acinetobacter spp. The other organism isolated were Pseudomonas  
spp-18.3%, Staphylococcus aureus-6.1%, E.Coli-4%, Coagulase negative 
staphylococcus-2%, Proteus vulgaris-2% in decreasing order of frequency. 
Culture showed no growth in 6.1%victims.Thus it accounts for 90% of Gram 
negative organism in TTA wounds and the remaining 10% were Gram 
positive organism that was isolated from the pus culture. In another study of 
Wound Site Infections in RTA by Asha B.Patil35, it is found that 60% of pus 
culture growth is gram negative and 40% gram positive organism. 
Average length of hospital stay per victim was 16.56 days and average 
number of procedures done in all victims was 1.62 procedures /patient, which 
shows the magnitude of the problem and the long duration of stay in hospital 
needed in TTA victims. Similarly, according to Moore et al,31 the average 
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length of hospital stay was 30 days per patient and average number of 
procedures performed was 3.9 per patient. In another study, by Thordarson et 
al 36, 21 days and 2.4 procedures was the average length of hospital stay and 
the average number of surgeries respectively. It portrays the need of repeated 
surgical procedures and prolonged care the TTA victim needs. It also 
highlights the difficulty in treating and rehabilitating the severely injured 
train traffic victims.  
Among the amputations performed, below knee amputation rates first 
in our study. It is followed by above knee amputation and then the toe 
amputation. Thus lower limb amputations outweigh the upper limb 
amputations. This is similar to the studies of Goldberg and Shapiro22, 23.The 
rate of amputation in literature ranges from 35-82%22, 23, 25, whereas the rate 
of amputation in our study is 33%. 24 among 72 victims had some part 
amputated that is one out of every 3 victims was treated with amputation. 
Among amputation of 24 victims, 67% (16 numbers) had amputation 
confined to single limb and 33% (8 numbers) required amputations involving 
more than one limb. Reason of amputation was either to complete a traumatic 
near total amputation or to manage an otherwise unsalvageable crush, 
severely comminuted long segment fracture or a degloving injury. Reason for 
delayed definitive amputation was an attempt to preserve as much extremity 
as possible. 
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The average number of surgical procedures done in an amputated TTA 
victim is 2.58procedures per amputated victim of TTA. The average length of 
hospital stay in an amputated TTA victim is 21.16 days/victim. This shows 
that the amputation wound of a train traffic accident victim is usually a clean 
cut which heals quickly and revision amputation is done at the earliest. In 
contrast to the road traffic wound which is usually associated with crush and 
extensive degloving either externally or internally hinders earlier revision 
amputation.14 persons (58.3%) of total amputated victims lost job, 3 persons 
(12.5%) managed with same job and 7 persons(29.1%) managed to find 
another job.18 among 24 total amputations required prosthesis among which 
14 accepted to use prosthesis, 4 persons were found not interested in using 
prosthesis.  It was found that in 62% of cases the reason for amputation was 
traumatic amputation and only 38%of cases it was due to mangled extremity. 
Thus 2/3rd amputation was due to traumatic amputation and in 1/3rd victims it 
is due to mangled extremity. 
 The rate of mortality is 14% (10 out of 72 victims). This is consistent 
with the Turkish journal where the mortality was found to be 16% (7 out of 
44)11. 
 It was found that none of the victims who got injured while entrain or 
detrain sustain mortality. The highest number of mortality is among the 
pedestrian who were hit by the train which accounts to 60%, this clearly 
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explains the force of impact the train transmits to the pedestrian which leads 
to death. The mode of fall from train accounts for 20% of mortality. Mortality 
rate was significantly higher for victims injured by the mode of hit by a train 
rather than fall from a train. The head injury stands first with 50% of 
mortality victims, followed by cardio thoracic injury which was about 30%, 
and the remaining 20% due to hypovolemic shock. This shows when the train 
hits a pedestrian the enormous force is transmitted to the head and thorax 
region thus causing mortality. But Ramesh Nanaji in his study of Analysis of 
Railway Fatalities in Central India observed head injury was only 15%19. 
Abdominal injury, pelvic injury and spinal injury were less in our study; they 
probably did not survive to reach the hospital.  
Certain patterns observed in our study were: 
- None of the case with Gustilo Anderson type III c injury was in a state 
of vascular reconstruction. 
- None of the cases developed systemic sepsis or had renal failure. 
- Train Traffic Accidents were found to be more prevalent in lower and 
middle income group population. 
- None of our patients were railway employees. But in a study, by 
Shapiro et al 10% of the patients were railway employee. 
- None of our victim belonged to pediatric age group. 
- None of our patients were injured by the mode of train versus motor 
vehicle accident. 
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STRATEGY OF TTA PREVENTION: 
• Manufacturing coaches with automatically operating doors to avoid 
accidents occurring in station or in section and also the same can 
prevent platform hit injuries.  
• Health education of general public and to the high risk target 
population is a cost effective strategy in reducing TTA. It can be done 
through warning boards, lectures, issuing hand notice, posters, street 
play and drama, printing on tickets, advertisement in media, theatres, 
social networks, etc., to promote healthy behavior while utilizing the 
railways services. This should be targeted to the high risk population 
found in our study and also to the common people. Emphasize of such 
awareness should be made during the peak commuting hours. 
• Insufficient number of foot over bridges and subways paves way for 
people to risk life by crossing the tracks and hence sufficient number 
of foot over bridges and subways should be built in all the stations. 
Electrical escalators should be installed in all stations. 
• The unauthorized entry and exit pathway which leads to the stations 
should be identified and closed which prevents people from taking 
risky pathway. 
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• The offenders should be booked under existing Railway act which will 
have a definite impact on the mindset of people, which in due course 
will make the people to start abiding the rules. 
• Increase in the number of trains during peak hours will help people 
mobilize more safely without any mishap. 
• Construction of road over bridge or subway at train road intersection 
will minimize level crossing accidents. 
STRATEGY OF ORTHOPAEDIC MANAGEMENT IN TTA 
 A strategy of three phase, staged management protocol is a tool in the 
train traffic victim’s management as followed by us in this study. 
 
Phase I:   In Emergency room 
 In this phase, when a train traffic victim is rushed to the emergency 
department, it should be handled by a team consisting of an anesthetist, an 
orthopaedician, vascular and plastic surgeons in the initial resuscitation and 
planning of an emergency procedure. 
 
Phase II:   In Orthopaedic ward 
 In this phase, after the victim is stabilized hemodynamically and 
skeletally the evaluating team at this stage should consist of an 
orthopaedician, a plastic surgeon, a microbiologist, infectious disease 
physician and a physiotherapist while planning for an elective surgery. 
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Phase III: Rehabilitation 
 After the reconstructive procedure, in this phase the team should 
consist of an orthopaedician, a rehabilitation medicine specialist, a 
physiotherapist and a psychologist during rehabilitation which is a long run. 
 All the above three phases should be carried out in all the train traffic 
victims. 
 The orthopaedic management in these victims plays a major role in 
their rehabilitation after such a severe physical and mental agony which they 
have went through. 
  
CONCLUSION 
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CONCLUSION 
• In Train traffic accident victims the wounds were usually clean cut 
traumatic amputation with lesser soft tissue contamination compared to 
RTA patients, hence TTA amputation wounds heals faster than RTA 
victims. The incidence of gas gangrene and tetanus is uncommon in 
TTA. 
• In amputation victims, 2/3rdof amputation was due to traumatic 
amputation and in the remaining 1/3rdthe reason for amputation is due 
to mangled extremity. 
• In TTA wounds organism isolated were 90% gram negative organism 
and remaining 10% were gram positive organism, and it mandates 
sensitive antibiotic to be started once pus culture report obtained. 
• The commonest orthopaedic procedure done was wound debridement 
followed by amputation. In patients undergoing amputation, it is noted 
that the level of amputation usually requires revision to a higher level. 
• Lower limb amputations are more common than upper limb 
amputations. 
• In severely contaminated crush injuries, delayed revision amputation 
and closure is the dictum, as primary amputation closure in train traffic 
victims fail due to extensive soft tissue injury and infection. As a 
golden rule primary amputation closure should not be planned. 
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• Psychosocial profiles like psychiatric suicide attempts and excessive 
consumption of alcohol is also involved and these factors require 
counselling and alcohol abuse rehabilitation. 
• The functional outcome and return to daily activities require a 
rehabilitation protocol, which is customized to each patient and cannot 
be generalized. 
• Emotional / Psychological support from family members plays a major 
part in determining the rehabilitation protocol and speed of recovery. 
• The most effective and scientific approach to the problem would be a 
comprehensive sensitization of the general public towards the Railway 
safety rules. 
• Heightened awareness about the potential for increased severity of 
injury in train traffic victims should be borne in mind by the treating 
medical service people and health care providers. 
• The analysis of the type, pattern and mode of injury gives knowledge 
about lacunae in accident prevention policies and impetus to design 
treatment protocols. 
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PROFORMA 
 
Name: 
Age / Sex: 
IP No: 
Address: 
 
 
Occupation: 
 
Place of TTA:    Station / Level Crossing / Section 
 
Cause of TTA:    Accidental / Suicide 
 
Mode of Injury:    
Entrain or Detrain  Railway Collision  
Fall from Train  Derailment  
Pedestrian  Traffic Related  
Vehicle Collision  Others  
 
Mode of Transportfrom Injury Site: 
 
Alcohol Influence:   Yes / No 
 
G.C.S (At Admission): 
 
Injuries: 
Head Injury  Spine  
Upper Limb  Viscera  
Lower Limb  Others  
 
Associated Injury:   Vascular / Nerve 
Open Injury:    Yes / No 
Injury:     Simple / Grievous / Death 
 
Resuscitation Details:     
IV Fluids (No. of Pints) 
 
 
Blood Transfusion (No. of Units)  
FFP (No. Of Units):  
AGGS (Administration):  Yes / No 
 
Accident – Date & Time  
Admission – Date & Time  
Date of Discharge  
Length of Hospital Stay  
Ventilator Support:   Yes / No 
 
Procedure on Day 1 (Emergency): 
 
Elective Procedure (Date / Details): 
 
Orthopedic Rehabilitation: 
 
Social Rehabilitation: 
 
Other Procedure:    Plastic / Vascular 
 
Type of Prosthesis used: 
 
Cause for delay in Elective surgery:  
 
 
 
 
 
 
 
 
 
Amputation: 
 
 
 
 
 
Reason for Amputation:  Traumatic Amputation / Mangled Extremity 
 
Date of Death: 
 
Diagnosis: 
 
 
 
Remarks: 
Head Injury  
Cardio Thoracic Injury  
Open Injury  
Social Factors  
Others  
Above Elbow  
Below Elbow  
Above Knee  
Below Knee  
Others  
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